The DABCO-catalyzed isomerization/redox rearrangement readily converts 6-alkyl-6-hydroxy-2-alkyl-2H-pyran-3(6H)-ones into 1,2,5-triketones.
Furans exhibit multifaceted reactivity that can be exploited for the synthesis of diverse natural products. 1 The oxidative rearrangement of -hydroxyalkylfurans 1, the Achmatowicz reaction, 2 has been one of the most heavily utilized reactions (Scheme 1). The resulting pyranones 2 have been further manipulated into various polyfunctional intermediates for the total synthesis of biologically important compounds such as the seco-acids of erythromycin A and B, 3 englerin A, 4 and anthrax tetrasaccharide.
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Scheme 1
Although the manipulation of pyranones 2 into 1,2,5-triketones 3 is conceptually possible through a suitable series of oxidation and reduction steps, there are no reports of the synthesis of 3 based on 2. The 1,2,5-triketone moiety has appeared in some natural products, 6, 7 and has served as an intermediate for the synthesis of spiroacetals of marine natural products. 8 Given the general availability of pyranones 2 and the importance of triketones 3, we report the direct synthesis of 3 from 2 by the DABCO-catalyzed isomerization/ redox rearrangement reactions ( Table  1) . The preferred catalyst for the conversion of 2 to 3 is DABCO (40 mol%), with more basic amines such as Hünig's base, triethylamine, DBU and DBN giving lower yields due to unidentified side reactions (Table  1) . Acetonitrile was the optimal solvent, although reactions conducted in chloroform and methylene chloride gave comparable yields but at a slower rate of reaction. Higher catalyst loadings, lower reaction temperature, and longer reaction times gave good yields of 3, although comparable to the optimized procedure. With a lower catalyst load (10 mol% DABCO) and longer reaction times, slightly diminished yields were obtained (e.g. 78% for 2a). In the case of allylic pyranone 2f, we observed further isomerization to the unsaturated ketone. The potential to prepare aldehydes by this method was briefly investigated with pyranones 2k and 2l ( Figure  1 ). H NMR. In the case of pyranone 2l, the conversion of starting material was rapid but the yields of the desired aldehyde product again were very low. When we monitored the DABCO-catalyzed reaction of 2 by 1 H NMR, we observed an intermediate that we have identified as diketone E-4 (Scheme 2). In the case of the DABCO-catalyzed rearrangement of 2a to 3a, we observed a substantial amount of E-4a (40% yield of E-4a at 70% conversion of 2a). With smaller R groups (such as 2c), we observed a much lower concentration of the intermediate diketone E-4. Based on this limited information and the previously described amine-catalyzed conversion of chaetoglobosin B (possessing the E-4 substructure) to chaetoglobosin G (a 1,2,5-triketone), 6 we propose the conversion of 2 to 3 proceeds by the following pathway (Scheme 2). Tautomerism of 2 to the unobserved open-chain tautomer Z-4 is followed by the attack by DABCO and subsequent isomerization to E-4. DABCO-catalyzed keto-enol tautomerism of E-4 gives enol 5, which gives 6 and then triketone 3. The larger R groups would impede tautomerism of E-2 to 5 due to steric effects but would have limited effect on the isomerization of Z-4 to E-4, hence the build-up of E-4a in our NMR studies.
Scheme 2
The one-pot DABCO-catalyzed reaction of 2 to 3 is a practical method for the synthesis of 1,2,5-triketones. Since the disconnection for a given 1,2,5-triketone synthetic target would be different from the disconnection based on alkyne intermediates, 8 this method compliments existing methodology. The conversion of 2 to 3 by this methodology is inherently "greener" with greater atom economy 9 than a series of oxidation and reduction steps. Finally, the conversion of 2 to 3 adds to the long and ever-growing list of useful synthetic transformations using furan intermediates.
To
2-Cyclohexyl-6-hydroxy-6-methyl-2H-pyran-3(6H)-one 10 (0.423 g, 2.01 mmol) and MeCN (15 mL) was added a mixture of DABCO (0.0899 g, 0.801 mmol) in MeCN (5 mL) in an oil bath under Ar while stirring. The solution was heated to reflux for 2 h. The contents of the reaction flask were transferred to a separatory funnel with EtOAc (75 mL). The organic phase was washed with H 2 O (50 mL), 0.1 M HCl (25 mL), H 2 O (25 mL), brine (50 mL), dried (Na 2 SO 4 ) and evaporated on the rotary evaporator to give crude 1,2,5-triketone 3a. Kugelrohr distillation gave pure 3a.
1-Cyclohexylhexane-1,2,5-trione (3a)
Yield: 86%; yellow oil (75 °C/0.1 mm). 
